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ABSTRACT

In Bachra area, Ranchi district (Lat. 23° 40" 50"-23° 43'N. and Long. 85° 2-85° 5’E.), N.
Karanpura coalfields, several coal seams are met with striking NE.-8SW. According to the
places of mining, the seams are locally named, from NE, to SW.—Bishujhapa, Ray, Churi, Manki
I and Manki II. The coals are 21l banded bituminous, friable with extensive fracture and cleats
along which are developed pyrite and siderite.

Systematically collected samples of coals from all the seams are subjected to proximate
and petrological analysis. The coals are all high in moisture (8-11 per cent) and volatile matter
content and are non-caking and non-swelling type. Sulphur content varies between 0-39-
0-81 per cent. Vitrains of these coals also do not show any marked caking and swelling prop-
erties. Macerals present are vitrinite, fusinite, semi-fusinite, exinite, micrinite, resinite
and sclerotinite. A quantitative determination of the petrological components are made and
the macerals are classified into three main groups-—vitrinite, exinite and inertinite. The
proximate and petrological analyses show similar values for Ray and Bishujhapa coals on the one
hand and for Manki and Churi coals on the other, while these values differ markedly between
the two groups. The high percentage of inertinite is significant, as the coals are all non-caking

and non-swelling.
From the field observations and the analyses, it is concluded that in this area there are two

.coal seams—Ray and Bishujhapa being the one (upper) seam and Churi and Manki being the
other (lower) seam.
INTRODUCTION

In the south-western portion of the North Karanpura basin, several coal seams
of importance are worked by various private enterprises. The paper embodies
the result of the studies of coals of Bachra area, Ranchi district. The area is
bounded approximately by latitude 23° 40’ 50"-23° 43'N. and by longitude 85° 2'-
85° 5'E.

FiELp OCCURRENCE

No surface exposure of coal is met with in this area. Open cut quarries and
underground mines are found in isolated places where coal seams are given local
names. It is interesting to note that all the workings are aligned roughly in a
NE.-SW. direction, which is the regional strike direction of the Barakar Stage in
this locality, in which all the coals occur.

The local names of the seams (in the area under consideration) are as follows
from SW. to NE.:

Manki II, Manki I, Churi, Ray, Bishujhapa.

Fireclay beds of good quality are found to overlie the coals in all the localities.

NATURE oF CoAL

Coal of all the area is banded bituminous in nature. It is friable and extensive
fracture and cleats are developed in the coal along which pyrite and siderite have
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developed (Fig. 1). Siderite and pyrite occur often as well-developed small crystals,
in veins,

ANALYSES
Proximate analysis

The coal from each locality was collected from the ‘eastern’, ‘central’ and
‘western’ part and block samples were taken from regular vertical intervals.

The coal was ground, visible pyrite and siderite bands were removed, and the
bulk was reduced by ‘coning’ and ‘quartering’. Proximate analysis was carried
out in the laboratory on carefully prepared samples and controlled conditions, as
per standard methods (B.S. 735 : 1944).

The results of the proximate analysis of coal of different localities are tabulated
below :

Moisture V.M. Ash Fixed carbon | C2king and
) swelling
) Manki I1
Western, part 8-98 29-01 10-51 51-5 Nil
Central part . 915 28-28 11-08 51-49 Nil
Eastern part 10-21 27-01 12-51 50-27 Nil
Manki I ]
Western. part 9-12 27-89 12-21 50-78 Nil
Central part 8-91 28-31 10-36 : 5242 Nil
Eastern part 9-56 26-89 11-21 52-84 Nil
Churi
Western part 9:27 26-99 12-06 51-68 Nil
Central part 10-10 29-23 10-31 50-36 Nil
Eastern part 10-32 28-54 10-79 50-35 Nil
Ray
Western part 8-52 - 3001 [ 18-56 42-91 Nil
Central part 10-21 . 25-42 20-31 44-06 Nil
Eastern part 9-35 28-32 19-12 43-21 "Nil
Bishujhapa
Western part 7-11 27-84 18-58 46-47 Nil
Central part 11-01 2554 17-68 45-77 Nil
Eastern part 9-81 26-22 20-31 43-66 Nil

Results of the proximate analysis show that coals of Manki I, Manki IT and
Churi area are similar in nature, while coals of Ray and Bishujhapa compare well,
though show much difference with former coals.

All the coals of the locality are high volatile, non-caking in nature.

Vitrain analysis

Vitrain oceurs as horizontal bands of varying thickness parallel to the bedding
plane. It is brilliantly glossy in nature and is charactenzed by vitreous lustre, -
conchoidal fracture and is cleaner to touch.
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The vitrains were hand picked, depending on the above-mentioned characters.
The results of the vitrain analysis are tabulated below :

Locality Moisture V.M. Ash Fixed carbon Cakmg and
. swelling
Ray .. 16-53 30-01 2-38 . 5108 Nil
Bishujhapa 17-03 29.56 2-46 50-95 Nil
Manki I .. 12-67 29-67 2:32 55-34 Moderate
Manki IT .. 12-54 29-62 2-89 54-95 Moderate
Churi .. 12-62 30-01 2-41 54-96 Moderate

Results of these analyses show that no marked caking property is present in
the vitrains of the coals of the area.

Sulphur analysis

Pyrite veins are numerous in the coals of the area, Ray and Bishujhapa coals
are more affected in this respect.

The visible pyrite granules were separated by hand picking as far as practicable.
The total sulphur percentage was determined by Eschka method.

Results are tabulated below:

Locality Total sulphur
Ray 0-76
Bishujhapa 0-81
Manki I 043
Manki IT 0-39
Churi .. 0-51

The above results show that when the visible pyrites are removed, the coals
of the area contain a low percentage of total sulphur. The results also indicate a
similarity in sulphur content of the Ray and Bishujhapa coals on the one hand and
between the Manki and Churi coals on the other,

PrTROLOGY

Several coal samples from each of the localities, cut into small blocks, were
polished and examined under polarized incident light using an oil immersion lens in
Leitz K.P.M. microscope, magnification being 250. No marked anisotropism was
observed in these coals. After a careful study the following macerals (Seyler, 1943)
were identified in these coals:

Vitrinite : Mainly homogeneous bands, light grey in colour (Fig. 2). Com-
pressed cell walls are preserved in few cases.

Reflectance—low to moderate.

Fusinite and semi-fusinite : Fusinite is characterized by constant presence of
cell structure and higher reflectance (much higher than vitrinite). At
places cell walls are crushed producing ‘Bogen structure’ (Fig. 3).

Semi-fusinite is a transition stage from vitrinite to fusinite (Fig. 4).
Compared with semi-fuginite, the fusinite shows not only & much better
reflecting power but also a much more distinct cell structure.
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Ezinite : Fossil remains of spores and cuticles. It is characterized by low
reflectance (Fig. 5).

Micrinite: Together with exinite it forms the durain bands, micrinite is
completely structureless. It possesses high reflectivity. Two types are
recognized.

‘Granular micrinite’—occurs as inclusions in vitrinite and other
macerals.

‘Massive micrinite’—occurs as major ingredient of dull bands of
coal (Fig. 5).

Sclerotinite : Fossil remains of fungal sclerotia, few only. It is distinguished
by its characteristic oval shape, and high reflectance (Fig. 6).

Resinite : Fossil remains of plant resin and wax. It is found as rounded and
oval-shaped inclusions, particularly in vitrinite. Resinite possesses no
reflectivity and appears dark in reflected light.

Quantitative petrological analysis

In quantitative determination of petrological components of coal the macerals
were grouped into three main classes (Mukherjee, 1955) as follows:
Vitrinite—responsible for caking and agglufinating properties of coal.
Ezinite—which contributes to the volatile content of coal.
Inertinite—which behaves more or less as inert materials. In this group are
included all macerals other than vitrinite, exinite and resinite.

The abundance of the different macerals in these coals were counted by using
an ‘Electrical Point Counter’ attached to the microscopic stage. The percentages
calculated from result of such counting expressed in terms of the three main groups
of macerals are given below:

Coal samples of Vitrinite Exinite Inertinit
Ray .. 30-38 21-35 48-27
Bishujhapa .. 31-38 21-01 47-61
Manki .. 36-02 22-95 41-03
Churi .. 35-21 23-15 41-64

It is of interest to note that percentages of vitrinite, exinite and inertinite
show identity in case of Ray and Bishujhapa coal on the one hand and Manki and
Churi coal on the other, though the percentages differ markedly between these two
groups. »

Inertinite percentages of coals of all the localities are quite high (41 per cent to
48 per cent) and vitrinite percentages are medium (30 per cent to 35 per cent). The
higher percentage of inertinite seems responsible for the non-caking character of
the coals of this area, although some of the vitrains have a moderate caking and
swelling power, as seen from the vitrain analyses given earlier.

CoxNcLUsION

From the field studies and laboratory analyses the following points could be
noted in respect of the different coal seams (in local sense) in the ares :
(@) The sections exposed at Manki I, Manki IT and Churi collieries correspond
closely. Roof rocks of Manki contain 5’ of weathered coal with fire-
clay on top, which may represent the Ray seam.
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Fic. 1. Pyrite (bright white) and siderite (dark geey) veins traveraing coal (light
grey). =200,

Fus. 20 Vitrinite-grey, more or less homogencous band.  Oil mmersivn 300,

Fic. 3. Fusinite--with well preserved cell structure (npper purt) and erushed cells,
showing ‘ Bogen strueture ’ (lower part). Oil immersion > 304},
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Fig, 4. Semi-fusinite (white with black spots) and a band of vitrinite {grey). Oil
immersion > 300.

¥i6. 5. Exinite—showing massive micrinite (white patches) and & well preserved
zig-zag shaped cuticle (black) at bottom right. Oil immersion X 300.

Fre. 6. Sclerotinite—oval-shaped fungal tissue. Oil immersion X 300,
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(b) Thickness of the coal beds at Ray and Bishujhapa is about 10’ while that
: of Manki I, Manki IT and Churi is about 30’.
(¢) Proximate analyses show identity in case of coals from Ray and Bishujhapa
on the one hand and Manki I, Manki II and Churi on the other.
(d) Vitrain analysis points to the same conclusion.
(e) Petrographic analyses also show parallelism between coals of Ray-
Bishujhapa on the one hand and Manki-Churi coals on the other.

It may therefore be concluded that in Bachra area there are two coal seams,
named and described as under:

Ray seam (upper seam)—thickness 10°, high volatile, medium ash, non-
caking coal, worked at Ray and Bishujhapa.

Churi seam (lower seam)—thickness 30, high volatile, low asgh, non-caking
coal, worked at Manki I, Manki IT and Churi.

ACENOWLEDGEMENT

The authors are indebted to Dr. 8. Deb, F.N.L, for useful suggestions in course
of the work and for going through the manuscript.

REFERENCES

British Standard, 735 (1944). Sampling and Analysis of Coal and Coke, British Standards
Institution, London.

Mukherjee, B. C. (1955). Petrological characters of coal and their significance to industry.
Indian Mining J., Sept. 1955, 8-10.

Seyler, C. A. (1943). Procd. Conf. on Ultra-fine Structure of Coals and Coke. B.C.UR.A.,
270-289.



